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GeTe and SnTe form a complete series of solid solutions(').
At room temperature, GeTe has a rhomboedral (C:~-R~.) structure, i.e. a distorted NaCl structure('), which transforms to the NaCl (Bl) structure at 670 K. At room temperature, SnTe has the NaCl structure and the phase transition at low temperature critically depends on the carriers concentrati~n(~,~). In a complete ly miscible pseudo-binary alloy, such as Snl-xGexTe, the cation sublattice is occupied by Sn and Ge atoms, at random. However, it is very important to know exactly the minimum value of x allowing the system to be considered a true pseudo-binary alloy.
In this paper the behaviour of the Mossbauer parameters and the associated phenomena, at very low concentration of Ge in SnlVxGexTe (xc 0.1) , are considered with special attention.
Introduction of Ge atoms in SnTe matrix, both, at high concentrations (pseudobinary alloy) and at micro-concentrations (SnTe doped with Ge), does not substantially modify the electrical properties, but significantly modifies the structural properties. In fact, experiments with X-rays ( 4) have shown a continuous transformation Erom cubic to rhomboedral phase, while the transition temperature Tc increases with GeTe content. But this behaviour has only been observed for SnTe concentration up to 90%. For higher concentrations of SnTe, the trag sition temperatures have been inferred by extrapolation by Muldawer et a1. (4) under the assumption that the undoped SnTe transition temperature is 0°K. On the basis of these and our previous results relevant to undoped ~n~e " ) we have been led to study the Snl-,GeXTe system for 0 c x < O . l in order to analyze its behaviour at very low Ge concentration.
The procedures for sample preparation and for collection and analysis of Mossbauer spectra have been described previously in (6) . When taking the tin tellu-(71 ride homogeneity region into account , we considered the following compositions:
(Sn49. 7Ge. gTeso. 3) and (Sn4a. 7Gei, 6Tes0. 3 ) . The absorbers were prepared from powders obtained by crushing single-crystals of the alloy, which were then submitted to annealing at 40O0C. All absorbers had the same quantity of compound (68 mgr.).
In Fig. 1 the values of r -experimental (full width at half maximum of the experimentally observed resonance line) versus temperature for our four different compositions are given. The structural phase transition temperatures (Ts) versus Ge concentration are given in Fig. 2 . In Fig. 3 the recoil free fractions (fa) versus temperature for the same compositions are reported. Finally in Fig. 4 we give the Mossbauer temperatures (0, ) which follow from the slopes of the (straight) lines o f Fig. 3. --- As one can see from the results of Fig.1 , the behaviour of the half-width as a function of the x concentration of Ge is the same as long as x is not too high, i.e. in the three cases A),B) and C) where it is found a change of slope at a given value of T. On the other hand, for sufficien tly low concentration of Ge, the behaviour of Fs is similar to that of undoped ~n T e (~) which presents a structural phase transition at 160 K. However this change of slope disappears for higher values of x as shown by curve D) in Fig. 1 , which, in our opinion, is due to the fact that the compound has . different structural characteristics at these concentrations. This agrees with both the results of Fig.2 , which tend to indicate a transition tempera ture of about 250K at x=1.6, and the behaviour of the Mossbauer temperatures (Q,)
as a function of x. In fact, as shown in Fig.4 , the values of 0 , are x-independent within the experimental errors for x + 0.6 and change according to the results of Rigamonti et al. when x is increased (xa1.6). The explanation of this behaviour fol lows from the analysis of the consents of Ge in rapport to total number of cationic atoms (Sn+Ge) at stdchiometric ratio in hg mogeneity region(7). In fact, in correspog dence of the first three concentrations, the Mossbauer parameters are approximately those of undoped SnTe, just because the content of Ge maintains the SnTe compound inside the homogeneity region. For high concentration of Ge, the staichiometric ratio in SnTe is found outside of the homogeneity region [(sn+~e) :Te=l:l ] which means that the SnTe compound forms with Ge a ternary system.
To conclude, the studies performed on these compounds, have revealed a new interesting application of the Mossbauer Spectroscopy, by showing how it is possible to obtain the minimum value of doping element concentration at which the system becomes a true pseudo-binary alloy. In particular, in our case, we conclude that for Snl-xGexTe, this happens when x is within the values .988 and .968.
